Regulation of fatty acid binding proteins by hypoxia inducible factors 1α and 2α in the placenta: relevance to pre-eclampsia.
Pre-eclampsia is characterized by placental hypoxia and dyslipidemia. Arachidonic and docosahexanoic acids are essential maternal nutrients for fetal development. They are transported via placental trophoblast cells by membrane and cytosolic fatty acid binding proteins. Others report the expressions of these proteins which are increased in hypoxic trophoblasts. Using bioinformatics, BeWo cells, reporter assays, quantitative real-time PCR and immunoblotting we tested the hypothesis that hypoxia inducible factors 1α (HIF-1α) and/or 2α (HIF-2α) regulate the expressions of FABP1, FABP3, FABP4 and FATP2 proteins. Three hypoxia responsive elements (HRE) were identified in FABP1 which cumulatively responded strongly to HIF-1α and weakly to HIF-2α. FABP3 expression partially responded to HIF-1α. Two putative HRE were validated in FABP4 both of which responded weakly to HIF-1α and HIF-2α. FATP2 protein expression reacted positively to hypoxia. Thus, fetal essential fatty acid supply via the placenta is protected under hypoxia. It will be interesting to determine if our findings are replicated in human pre-eclamptic placenta.